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In a rotary absorption cycle heat machine de- 
frosting of the evaporator is effected by reducing the 
speed of rotation of the machine in response to the 
onset of frost accumulation so as to breach pressure 
isolation provided by a throttle (25). This allows hot 
vapour from the generator (1 4) to feed through to the 
evaporator (36) and melt the frost layer. 
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This invention relates to heat machines and is 
particularly concerned with rotary heat pumps of 
the absorption cycle type. Such machines gen- 
erally comprise a rotary assembly including a vap- 
our generator, a condenser, an evaporator and an 
absorber so interconnected as to provide cyclic 
fluid flow paths for a volatile fluid component and 
an absorbent liquid therefor. 

Examples of rotary heat machines of the kind 
with which the present invention is concerned are 
disclosed in prior European Patents Nos. 119776 
and 149353 and European Patent Application No. 
327230. 

In a machines such as those disclosed in Eu- 
ropean Patent Application No. 327230, under cer- 
tain conditions, the e)cternally presented surfaces of 
the evaporator may collect frost from the moisture 
in the surrounding environment. An accumulation of 
frost on the evaporator heat exchange surfaces 
reduces the heat exchange efficiency of the evap- 
orator and consequently reduces the overall effi- 
ciency of the machine. 

According to a first aspect of the present in- 
vention there is provided an absorption-cycle heat 
machine comprising a rotary assembly including a 
vapour generator, a condenser, an evaporator and 
an absorber so interconnected as to provide cyclic 
fluid flow paths for a volatile fluid component and 
an absorbent liquid therefor, the pressure prevailing 
at the generator being greater, during normal op- 
eration of the machine, than that prevailing at the 
evaporator, the pressure differential between the 
generator and the evaporator being maintained dur- 
ing normal operation of the machine by pressure- 
isolating means, characterised In that said 
pressure-isolating means is responsive to the rota- 
tional speed of the assembly such that the pres- 
sure isolation is breached when the rotational 
speed of the assembly falls below a predetermined 
value, and in that control means, responsive to a 
condition or conditions corresponding to or indica- 
tive of frost accumulation at the extemal surface(s) 
of the evaporator, is provided for initiating a de- 
frosting cycle by reducing the rotational speed of 
the assembly below said predetermined value 
thereby permitting hot vapour to flow from the 
generator to the evaporator. 

According to a second aspect of the present 
invention there is provided an absorption-cycle 
heat machine comprising a rotary assembly includ- 
ing a vapour generator, a condenser, an evaporator 
and an absorber so interconnected as to provide 
cyclic fluid flow paths for a volatile fluid component 
and an absorbent liquid therefor, the pressure pre- 
vailing at the generator being greater, during nor- 
mal operation of the machine, than that prevailing 
at the evaporator, the pressure differential between 
the generator and the evaporator being sustained 



during normal operation of the machine by liquid 
conducting throttle means rotating with the assem- 
bly and supplied with liquid derived from the higher 
pressure side of the assembly so as to seal the 

5 higher pressure side from the lower pressure side, 
characterised in that control means, responsive to a 
condition or conditions corresponding to or indica- 
tive of frost accumulation at the external surface(s) 
of the evaporator. Is provided for initiating a de- 

70 frosting cycle by reducing the rotational speed of 
the assembly to such an extent that the liquid seal 
provided by the throttle means is breached thereby 
permitting hot vapour to flow from the generator to 
the evaporator. 

15 According to another aspect of the invention 

there is provided a method of operating an 
absorption-cycle heat machine which comprises a 
rotary assembly including a vapour generator, a 
condenser, an evaporator and an absorber so inter- 

20 connected as to provide cyclic fluid flow paths for a 
volatile fluid component and an absorbent liquid 
therefor, the pressure prevailing at the generator 
being greater, during normal operation of the ma- 
chine, than that prevailing at the evaporator, the 

25 pressure differential between the generator and the 
evaporator being maintained during normal opera- 
tion of the machine by pressure-isolating means 
which is responsive to the rotational speed of the 
assembly such that the pressure isolation is 

30 breached when the rotational speed of the assem- 
bly falls below a predetermined value, said method 
comprising normally operating the machine at a 
rotational speed exceeding said predetermined val- 
ue so that the pressure isolation is maintained, 

35 monitoring the machine for any frost formation at 
the external heat exchange surface(s) of the evap- 
orator and, in the event of such formation, reducing 
the speed of the assembly below said predeter- 
mined value to breach the pressure isolation 

40 means and permit flow of hot vapour from the 
generator to the evaporator to melt the frost, and 
maintaining said reduced rotational speed for a 
sufficient interval of time to substantially clear the 
frost accumulation. 

45 Although the Invention is not intended to be 

limited to any particular manner of detecting the 
presence of frost accumulation (or conditions in 
which such accumulation is likely to occur), the 
condition to which said control means is responsive 

50 may for example be temperature, eg. ambient tem- 
perature or the temperature of an air (or other heat 
supplying gas) stream applied externally to the 
evaporator heat exchange surface(s) for example 
by means of a fan arrangement For Instance, a 

55 flow of air may be Induced or otherwise created 
over the evaporator heat exchange surface(s) and 
said control means may be responsive to the tem- 
perature of the air in the stream after the air has 
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contacted the evaporator heat exchange surface(s). 
Said control means may also be responsive to the 
humidity of the air (or other gas) since frost deposi- 
tion will to some extent depend on humidity as well 
as temperature. 

Alternatively, said control means may be re- 
sponsive to the surface temperature at the external 
surface(s) of the evaporator, for example as sensed 
by one or more thermocouples. In another alter- 
native, the contro! means may be responsive to a 
parameter other than temperature: for example, ro- 
tational imbalance or change in inertia created by 
the accumulation of frost; or the detection may be 
of a visual nature in which for instance a visual 
mark is monitored by a scanner such that the 
obscuring of the mark by accumulation of frost Is 
detected. 

Preferably, the defrosting cycle is carried out 
while maintaining the assembly rotating so that 
once the frost has begun to melt at the interface 
between the evaporator heat exchange surface and 
the layer of frost, the centrifugal force generated by 
rotation of the assembly will assist in throwing off 
the remaining unmelted frost. 

Upon Initiation of a defrosting cycle, the as- 
sembly may be rotated at said reduced speed for a 
predetermined interval of time sufficient to ensure 
that any frost accumulation is cleared, which time 
interval can for example be determined by experi- 
ment. 

Alternatively, the control means may be ar- 
ranged to detect a condition corresponding to or 
indicative of the evaporator heat exchange surface 
being substantially free of frost accumulation and 
thereafter the control means may resume operation 
of the heat machine at normal speed. Such detec- 
tion may for example involve response to tempera- 
ture or other parameter in any of the ways men- 
tioned above in relation to the control means. Thus, 
for example, the control means may be arranged to 
monitor the temperature of an air stream passing 
over the evaporator heat exchange surface(s), such 
monitoring taking place at a point downstream of 
the zone at which heat exchange occurs between 
the evaporator and the air stream. 

When normal operation is to be resumed after 
a defrosting cycle has been carried out, in the case 
where the pressure isolating means comprises a 
liquid conducting throttle preferably a source of 
heat associated with the vapour generator Is con- 
trolled so as to reduce or cease input of heat 
temporarily to the generator and hence reduce or 
cease vapour production, thereby allowing the 
pressures at the generator and evaporator zones to 
substantially equalise. In this manner, the throttle 
can be allowed to refill and re-establish isolation; 
thereafter the rotational speed of the assembly may 
be raised to normal operating speed. Prior to or 



after normal speed operation is resumed, the heat 
input to the generator from said source may be 
recommenced. 

The machine may be a double effect machine 
5 in which the generator/condenser and/or the 
absorber/evaporator are constituted by two stages; 
for example, the generator/condenser may com- 
prise a first stage comprising a primary generator 
and an intermediate condenser and a second stage 

10 comprising an intermediate generator and a pri- 
mary condenser. Similarly, the absorber/evaporator 
may comprise a primary evaporator and an inter- 
mediate absorber and an intermediate evaporator 
and a primary absorber. Such double effect ma- 

75 chines are disclosed in greater detail in prior Eu- 
ropean Patent No. 1 49353. the disclosure of which 
is Incorporated herein by reference. 

Where the heat machine is a double effect 
machine having two vapour generator/condenser 

20 stages and at least a primary evaporator stage, 
each at a different pressure, the pressure isolating 
means may be arranged to isolate the primary 
evaporator from either or both of the primary and 
intermediate generators. Thus, in one embodiment 

25 of the invention, the primary and intermediate gen- 
erators are isolated from each other, during normal 
operation, by first pressure isolating means and the 
intermediate generator and the evaporator are iso- 
lated from each other, during normal operation, by 

30 second pressure isolating means. In such an em- 
bodiment, the reduction in speed may be such that 
only the second pressure isolating means is 
breached whereby vapour generated in the inter- 
mediate generator is fed through to the evaporator. 

35 Alternatively, the reduction in speed may be such 
that both pressure isolating means are breached 
whereby vapour from both generators is fed 
through the evaporator. 

In a preferred embodiment, at least two of the 

40 zones which, in operation of the machine, contain 
working fluid at different pressures, are intercon- 
nected by U-tube throti:le means for transferring 
working fluid from the higher pressure zone to the 
lower pressure zone, the U-tube throttle opening 

45 into each zone at a position radially inwards of the 
outer periphery of the respective zone and means 
being provided in the higher pressure zone for 
collecting working fluid from a radially outer region 
of that zone and feeding the working fluid radially 

so Inwardly to the U-tube throttle. 

The present invention will now be described by 
way of example only with reference to the accom- 
panying drawings, in which: 

Figure 1 is an axial section through a rotary 

55 absorption cycle heat pump in accordance with 
the invention; and 

Figure 2 is an axial section through a multi- 
effect rotary absorption cycle heat pump ac- 
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cording to the invention. 

Referring firstly to Figure 1, the heat pump 
illustrated is described fully in prior European Pat- 
ent Application No. 327230. For the purposes of 
the present invention, the heat pump will be de- 
scribed briefly; for a full description reference 
should be made to EPA 327230, the disclosure of 
which is incorporated herein by reference. An 
aqueous working mixture is circulated around a 
hermetically sealed system consisting of an evap- 
orator EV, an absorber AB, a solution heat ex- 
changer X. a vapour generator GE and a con- 
denser CO in that sequence upon a shaft at S, for 
rotation therewith, the shaft S being driven by a 
variable speed drive motor M. 

Gas, fed via pipe 11, is burnt in burner t2 with 
air which Is drawn in through ports 60 in the 
housing 61 ; the burner is fitted with radiant plaques 
13 which emit the energy of the combustion in 
approximately equal amounts of radiant heat and 
heat contained in the combustion products. The 
heat energy emitted from the stationary plaques 13 
impinges on the rotary dished plate 14 of the 
generator GE. Hot flue gas from the burner 12 
flows over the outer surface of generator 14; it is 
then expelled via annular slot 15 and loses further 
amounts of heat to the solution heat exchanger 16 
as it flows thereover. In the region of slot 15, heat 
transfer to the generator plate 14 is primarily by 
forced convection. 

Mixture R (refrigerant rich refrigerant/absorber 
solution) is charged to the inner surface of dished 
plate 14 via pipe 17, it absorbs heat therefrom such 
that refrigerant is vaporised (vaporised refrigerant 
being referred to hereinafter as VR) as the solution 
flows radially outwards over the surface of 14 and 
Mixture L (refrigerant lean solution) is expelled via 
port 18, From port 18, Mixture L flows in the pipe 
19 to the channel 20 via solution heat exchanger 
16 which is located radially outboard of the rotary 
assembly. From channel 20, Mixture L is scooped 
via stationary pipe 21 and is charged to the surface 
22 of the absorber disc adjacent the axis thereof. 

VR generated at the inner surface of dished 
plate 14 is condensed on surface 23 of the con- 
denser disc. Condensed refrigerant (herein called 
OR) flows radially outwards across the surface 23 
and collects in trough 24. It flows from trough 24 
into U-tube 25 which acts as a throttle and thence 
into trough 26. From trough 26 it is scooped by 
stationary pipe 27 and fed into rotating header ring 
28. From header ring 28, it flows through pipes 29 
and is sprayed radially Inwardly therefrom (see 
arrows 30) via orifices into elliptical tubes 31 which 
are dependent from dished plate 36 and which are 
provided with fins 32 transverse thereto, A portion 
of the CR evaporates from the inner surface of 
tubes 31 to form VR. Unvaporised refrigerant over- 



flows from the tube 31 to the channel 26 and 
hence is recycled to the tubes 31 via 27, 28 and 
29. 

Ambient air constituting a low grade source of 

5 heat is drawn, e.g. at about 1 m%ec, through the 
shroud 62, it donates heat to the fins 32 and tubes 
31 of the evaporator and is then expelled radially 
outwards. The flow of air is indicated by arrows US 
(upstream of the evaporator) and DS (downstream 

10 of the evaporator). 

VR formed in the evaporator flows to the sur- 
face of the absorber where it is absorbed in Mix- 
ture L with the formation of Mixture R. Mixture R 
flows radially outwards to the channel 33 where it 

15 is scooped by stationary pipe 34 and flows via pipe 
35 through the solution heat exchanger 16 to pipe 
17 and hence the cycle Is completed. 

A stationary skimming pipe 34a is associated 
with the channel 33 in order to control the level of 

20 liquid in channel 33. The pipe 34a runs partially 
submerged in the liquid and feeds any excess into 
an adjacent channel 76. The channels 33 and 76 
are interconnected by a small hole or holes to 
bleed water-rich absorbent back to channel 33. 

25 Similarly, a scoop pipe 42 is associated with the 
channel 26 to control the liquid level therein, the 
scoop pipe 42 running partially submerged and 
directing excess liquid in channel 26 Into for exam- 
ple channel 20. 

30 The various scoop pipes 21 , 27, 34, 34a, 42 ail 

have their inlets directed in the direction opposite 
to the direction of the rotation of the rotary assem- 
bly, and hence the direction of motion of the liquid, 
and they are all restrained against rotation by 

36 torque-reaction means which may be magnetic or 
may be In the form of a weight (not shown) freely 
mounted on the shaft S so that the weight remains 
substantially stationary as the rotary assembly 
rotates. Water, the heat-accepting fluid, flows 

40 through the shaft S from the evaporator end, radi- 
ally outward through the absorber in contact with 
disc 22, radially inward through the condenser in 
contact with disc 23 and is expelled from the shaft 
adjacent the generator end thereof. It will be seen 

45 that the absorber disc 22 and the condenser disc 
23 bound a chamber 70 which forms a heat ex- 
changer common to the condenser and the ab- 
sorber thereby avoiding the need for separate heat 
exchangers. A partition 72 separates the chamber 

50 70 into two radially and circumferential !y extending 
zones comprising a gap between the absorber disc 
22 and the partition 72 and a gap between the 
condenser disc 23 and the partition 72, the two 
zones being in communication at the periphery of 

55 the partition 72. 

Typically the pressure prevailing in the GE/CO 
zone is of the order of 0.3 bar whilst that prevailing 
in the AB/EV zone is of the order of a few millibars. 
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During normal operation of the machine with the 
assembly rotating at a speed of the order of 500 
rpm, the liquid of the throttle 25, by virtue of the 
centrifugal force generated by rotation, is capable 
of maintaining the pressure differential. 

Under certain heat pump conditions, the ex- 
terior surfaces of the evaporator may collect frost 
from the moisture in the surrounding atmosphere 
with consequent reduction in heat exchange effi- 
ciency. The onset of frosting in the embodiment of 
Figure 1 is detected by locating a suitable tem- 
perature sensor 80 in the downstream side of the 
air stream passing over the evaporator EV. The 
output of the sensor 80 is connected to a controller 
82 which controls the speed of the motor M and 
hence the heat pump assembly. When the tem- 
perature sensed by sensor 80 is indicative of the 
build up of frost on the fins 32 of the evaporator, 
the controller 82 initiates a defrost cycle. This is 
achieved by reducing the rotational speed of the 
heat pump assembly to a level at which the centri- 
fugal force acting on the liquid in the throttle 25 is 
insufficient to enable the throttle to sustain the 
pressure differential between the GE/CO zone and 
the AB/EV zone. 

In these circumstances, the pressure Isolation 
provided by the throttle 25 is breached and hot 
vapour generated at the GE is free to pass through 
the throttle 25 into the AB/EV zone where it can 
enter the tubes 31 and Initiate melting of the frost 
layer at the interface between the fins 32 and the 
bulk of the frost build-up. In practice, because the 
assembly continues to rotate during the defrost 
cycle, the frost layer will begin to break up and 
thrown off the fins 32 by centrifugal force, ie, the 
energy consumption and time required may be 
significantly less than for a static system in which 
the substantially the entire thickness of the frost 
layer has to be melted, 

A further advantage with a rotary heat pump is 
that the bulld-up of frost will tend to be limited in 
the first place because and water vapour condens- 
ing on the external evaporator surfaces will tend to 
be thrown off during normal operation of the heat 
pump. Hence, frost will only tend to build up in 
extreme environmental conditions when the water 
vapour tends to deposit directly on the evaporator 
surfaces as frost. 

The defrosting cycle may be carried out until 
the sensor 80 registers a temperature correspond- 
ing to the evaporator being free of frost. Alter- 
natively, the controller 82 may include a timing 
means set to time out an Interval during which 
exposure of the Internal surfaces of the evaporator 
to the hot vapour should be sufficient to complete 
defrosting. In either case, once defrosting has been 
completed, the controller 82 then enters a mode in 
which it further reduces the speed of the assembly. 



for example to about 100 rpm, and cuts off or 
reduces the heat input to the generator from the 
burners 12 by control of a valve 84. This control 
mode enables pressures in the GE/CO and AB/EV 

5 zones to substantially equalise so that the throttle 
25 can refill with liquid from the channel 24 and/or 
channel 26 to re-establish the liquid lock. There- 
after, the controller produces an output to the mo- 
tor so as to resume normal speed operation of the 

10 heat pump. 

The heat pump illustrated in Figure 1 is a 
single effect machine. The invention is however 
equally applicable to double-effect machines such 
as those described in prior European Patent No. 

76 149353. Thus, referring to Figure 2, the machine 
comprises an evaporator EV, an absorber AB, a 
first solution heat exchanger 130, a second solution 
heat exchanger 152, a primary vapour generator 
PG, an intermediate condenser IC, an intermediate 

20 generator IG, a primary condenser PC and back to 
the evaporator EV. The working solution comprises 
a mixture of a vaporisable component such as 
water (as the refrigerant) and an absorbent for the 
water, eg. a mixture of alkali hydroxides as dis- 

25 closed in European Patent No. 208427. 

The evaporator EV Is constructed generally in 
accordance with the teaching in European Patent 
Application No. 327230 and comprises a plurality 
of angularly spaced tubes 132 of elliptical cross- 
so section mounted on wall 133 and into which con- 
densed refrigerant routed from the primary con- 
denser PC via U-tube throttle 134 is injected by 
means of a distributor device 136 (described more 
fully in European Patent Application 327230) which, 

35 by means of pipe 137, collects the water from an 
annular channel 138 at the periphery of the zone 
encompassing the evaporator EV and the absorber 
AB. In the evaporator tubes 132, some of the water 
is evaporated by heat exchange with a flow of 

40 ambient air (or other source of low grade heat) and 
the resulting vapour is recombined with absorbent 
when It comes into contact with absorbent sprayed, 
via pipe 140, onto a wall 142. The resulting heat of 
solution Is transferred through the wall 142 to a 

45 load as described hereinafter. 

The resulting water rich working solution col- 
lects in annular channel 144 and, by virtue of its 
kinetic energy, is transferred via pipe 146 (forming 
part of a rotationally restrained Pitot pumping ar- 

50 rangement 148 more fully described In European 
Patent Application No. 327230) to solution heat 
exchanger 130 in which it undergoes heat ex- 
change with water depleted working solution from 
annular channel 150 associated with the intermedi- 

66 ate generator IG. The water rich solution then 
passes to a second solution heat exchanger 152 in 
which heat exchange occurs with water depleted 
working solution transferred, via pipes 153 and 
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153a, from annular channel 154 associated with the 
primary generator PG, such transfer being effected 
by nneans of a rotationaily restrained Pitot punnp 
156 operating in similar fashion to pump 148. The 
pipe 153 is restrained against rotation whilst the 
pipe 153a rotates with the rotary structure of the 
machine. 

After passing through the heat exchanger 152, 
the water rich solution enters annular channel 157 
where it is scooped by pipe 158 forming part of the 
Pitot pump 156 and discharged onto the wall 160. 
The opposite side of the wall 160 is heated by 
radiant plaques 162 of burner 164 which is sup- 
plied with gas to produce high grade heat In the 
form of radiant energy from the plaques 162 and 
heat contained in the combustion products. Hot flue 
gases from the burner 164 flow over the external 
surface of the primary generator wall 160 shrouded 
by housing 166 and are exhausted via an annular 
slot 168 after passing over the heat exchangers 
130 and 152 where further heat is given up by the 
flue gases by heat exchange with the fluids flowing 
through exchangers 130 and 152. 

The water rich solution impinging on the pri- 
mary generator wall 160 is heated as it flows 
radially outwards by heat exchange across the 
thickness of the wall resulting in the vaporisation of 
the water component. The depleted component, 
consisting of absorbent and unvaporised water, 
flows across the face of the wall 160 and collects in 
annular channel 154 for transfer back to the ab- 
sorber via heat exchangers 152 and 130, the inter- 
mediate generator IG and annular channel 168 
where it is scooped by pipe 171 forming part of the 
Pitot pump 148 and fed to pipe 140 for discharge 
onto the absorber wall 142. As a result of the 
vaporisation of the water, the pressure developed 
within the zone encompassing the primary gener- 
ator PG and the intermediate condenser IC is typi- 
cally of the order of 3.0 bar absolute. 

The vaporised component eventually comes 
into contact with the wall 170 common to the 
intermediate condenser IC and the intermediate 
generator IG where, as a result of heat exchange 
with cooled water depleted solution on the IC side 
of the wall 170, the water vapour on the IC side 
condenses and flows radially outwardly to annular 
channel 172. The fluid supplied to the IG side of 
the wall 170 is derived from channel 154 via pipes 
153, 153a, 174 and 176, the latter forming part of 
rotationaily restrained Pitot pump 178 arranged to 
operate in similar fashion to pumps 148 and 156. 
Because the water depleted solution from channel 
154 is passed through heat exchanger 152 in heat 
exchange relation with relatively cool water rich 
solution derived from the absorber, it is relatively 
cool and therefore takes up heat from the water 
vapour on the IC side of the wall 170 to produce 



the desired condensation. The water depleted solu- 
tion supplied to the intermediate generator IG will, 
by virtue of heat transfer across the wall 170. 
generate further water vapour which will travel 

5 across to the primary condenser PC and condense. 
The condensed water collecting in channel 172 
is scooped by pipe 80 forming part of the Pitot 
pump 156 and transferred to an annular channel 
182 proximate the rotary axis of the machine. From 

10 channel 182, the condensed water is fed radially 
outwardly by pipe 184 which constitutes one leg of 
U-tube throttle 186 which rotates with the machine. 
The other leg 188 of the throttle 186 feeds the 
condensate Into the lower pressure zone (typically 

76 of the order of 0.3 bar absolute) encompassing the 
IG and the PC. The condensate is supplied to a 
point proximate the rotary axis and discharges onto 
the wall 190 so as to flow radially outwardly, along 
with condensate derived from the water vapour 

20 produced at the intermediate generator IG, into 
annular channel 192 and thence to the evaporator 
EV via the U-tube throttle 134, channel 138 and 
distributor 136. 

Part of the condensate supplied to the channel 

25 192 is continuously recirculated by means of pipe 
194 forming part of the Pitot pump 178. It will be 
seen that the throttle 186 Is capable of providing, 
within the confines of the housing 166 (which,ln 
any event has to have a certain diameter in order 

30 to accommodate the outboard located heat ex- 
changers 130 and 152), a column height exceeding 
the radial dimensions of the PC/IC and IG/PC 
zones. 

it will be noted that the assembly of pipes 

35 153a, 174 and heat exchanger 152 are also ar- 
ranged to function as a U-tube throttle. In this case, 
the working fluid used comprises refrigerant-de- 
pleted solution fed to the pipe 153a by pipe 153 
and, because the refrigerant depleted solution wilt 

40 have a higher specific gravity (assuming that the 
absorbent is a mixture of hydroxides as previously 
described), the column height needed to sustain 
the pressure differential is somewhat less than in 
the case of the throttle 1 86 which means that the 

45 lengths of pipes 153a and 174 can be made cor- 
respondingly shorter as shown. 

The assembly described above is mounted as 
a unit for rotation about the axis of a shaft structure 
S driven by motor D, The shaft structure Includes a 

50 solid section 196 and a hollow section comprising a 
pair of concentric inlet and outlet tubes 198, 200 
for feeding a fluid medium to be heated through a 
chamber 202 bounded by the walls 142 and 190 
associated with the absorber AB and primary con- 

55 denser PC respectively, the chamber 202 being 
centrally partitioned so that the heat accepting fluid 
flows initially over the primary condenser wall 190 
and then over the absorber wall 142 before exiting 
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via the outlet tube 200. The shaft structure in 
addition serves to mount the Pitot pumping ar- 
rangements 148, 156 and 178 via respective bear- 
ing assemblies so that the pumps can remain sta- 
tionary while the remaining machine components 
rotate with the shaft structure. 

As In the embodiment of Figure 1 , frost accu- 
mulation may be detected by means of a tempera- 
ture sensor 280 located in the air stream flow DS 
downstream of the evaporator and the sensor 280 
is connected to a controller 282 for controlling the 
speed of the variable speed drive motor D. In this 
embodiment, on detection of frost accumulation 
and slowing down of the assembly (as described in 
connection with Figure 1), at least the throttle 134 
is designed to be breached so that hot vapour from 
the intermediate generator is fed into the evapora- 
tor region to effect frost removal in the manner 
previously described. If desired, the throttle 186 
and/or the throttle constituted by pipes 153a and 
174 and heat exchanger 152 may also be designed 
so as to be breached during slow down of the 
assembly so that hot vapour from the primary 
generator can feed through to the evaporator. After 
the defrosting cycle has been completed, normal 
operation of the machine may be resumed in a 
manner similar to that described in connection with 
Figure 1 . 

Claims 

1. Absorption-cycle heat machine comprising a 
rotary assembly including a vapour generator, 
a condenser, an evaporator and an absorber 
so interconnected as to provide cyclic fluid 
flow paths for a volatile fluid component and an 
absorbent liquid therefor, the pressure prevail- 
ing at the generator being greater, during nor- 
mal operation of the machine, than that prevail- 
ing at the evaporator, the pressure differential 
between the generator and the evaporator be- 
ing maintained during normal operation of the 
machine by pressure-Isolating means, charac- 
terised in that said pressure-isolating means is 
responsive to the rotational speed of the as- 
sembly such that the pressure isolation is 
breached when the rotational speed of the 
assembly falls below a predetermined value, 
and in that control means, responsive to a 
condition or conditions corresponding to or in- 
dicative of frost accumulation at the external 
surface(s) of the evaporator, Is provided for 
initiating a defrosting cycle by reducing the 
rotational speed of the assembly below said 
predetermined value thereby permitting hot 
vapour to flow from the generator to the evap- 
orator. 



2. Absorption-cycle heat machine comprising a 
rotary assembly including a vapour generator, 
a condenser, an evaporator and an absorber 
so interconnected as to provide cyclic fluid 

6 flow paths for a volatile fluid component and an 

absorbent liquid therefor, the pressure prevail- 
ing at the generator being greater, during nor- 
mal operation of the machine, than that prevail- 
ing at the evaporator, the pressure differential 

10 between the generator and the evaporator be- 

ing sustained during normal operation of the 
machine by liquid conducting throttle means 
rotating with the assembly and supplied with 
liquid derived from the higher pressure side of 

76 the assembly so as to seal the higher pressure 

side from the lower pressure side, charac- 
terised in that control means, responsive to a 
condition or conditions corresponding to or in- 
dicative of frost accumulation at the external 

20 surface(s) of the evaporator, is provided for 
initiating a defrosting cycle by reducing the 
rotational speed of the assembly to such an 
extent that the liquid seal provided by the 
throttle means Is breached thereby permitting 

25 hot vapour to flow from the generator to the 

evaporator. 

3. A machine as claimed in Claim 1 or 2 in which 
said control means maintains the assembly in 

30 rotation during said defrosting cycle. 

4. A machine as claimed in any one of Claims 1- 
3 in which at least two of the zones which, in 
operation of the machine, contain working fluid 

35 at different pressures, are interconnected by 

U-tube throttle means for transferring working 
fluid from the higher pressure zone to the 
lower pressure zone, the U-tube throttle open- 
ing into each zone at a position radially in- 

40 wards of the outer periphery of the respective 
zone and means being provided in the higher 
pressure zone for collecting working fluid from 
a radially outer region of that zone and feeding 
the working fluid radially Inwardly to the U-tube 

45 throttle. 

5. A machine as claimed in Claim 1 in which 
there are two vapour generators, namely a 
primary vapour generator and an intermediate 

50 vapour generator, and in which the pressure 

isolating means is arranged to isolate the evap- 
orator from either or both of the primary and 
Intermediate generators. 

56 6. A machine as claimed in Claim 5 In which the 
primary and Intermediate generators are iso- 
lated from each other, during normal operation, 
by first pressure isolating means and the inter- 
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mediate generator and the evaporator are iso- 
lated from each other, during normal operation, 
by second pressure isolating means. 

7. A machine as claimed in Claim 6 in which the 5 
reduction In speed is such that only the sec- 
ond pressure isolating means Is breached 
whereby vapour generated In the intermediate 

generator is fed through to the evaporator. 

10 

8. A machine as claimed in Claim 6 in which the 
reduction in speed is such that both pressure 

isolating means are breached whereby vapour 
from both generators is fed through the evap- 
orator, 75 

9. A method of operating an absorption-cycle 
heat machine which comprises a rotary assem- 
bly including a vapour generator, a condenser, 

an evaporator and an absorber so intercon- 20 
nected as to provide cyclic fluid flow paths for 
a volatile fluid component and an absorbent 
liquid therefor, the pressure prevailing at the 
generator being greater, during normal opera- 
tion of the machine, than that prevailing at the 25 
evaporator, the pressure differential between 
the generator and the evaporator being main- 
tained during normal operation of the machine 
by pressure-isolating means which is respon- 
sive to the rotational speed of the assembly 30 
such that the pressure isolation is breached 
when the rotational speed of the assembly falls 
below a predetermined value, said method 
comprising normally operating the machine at 
a rotational speed exceeding said predeter- 35 
mined value so that the pressure isolation is 
maintained, monitoring the machine for any 
frost formation at the external heat exchange 
surface(s) of the evaporator and, in the event 
of such formation, reducing the speed of the 40 
assembly below said predetermined value to 
breach the pressure isolation means and per- 
mit flow of hot vapour from the generator to 
the evaporator to melt the frost, and maintain- 
ing said reduced rotational speed for a suffi- 45 
cient interval of time to substantially clear the 
frost accumulation. 

10- A method as claimed in Claim 9 in which the 

pressure isolation means comprises a liquid so 
conducting throttle and In which, upon comple- 
tion of a defrosting cycle, heat supply to the 
vapour generator is modified to reduce or 
cease vapour production to allow the throttle to 
refill with liquid and re-establish isolation, nor- 55 
mal speed operation of the assembly thereafter 
being resumed. 
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